A liquid fermentation culture of Fusarium acuminatum, endophytic in the root of Larrea tritentata, afforded a new furanopyrrolidone, 13α-hydroxylucilactaene (1), together with four known metabolites, NG-391 (2), NG-393 (3), enniatin A (4), and enniatin B (5). The structure and relative stereochemistry of 1 was established by extensive NMR spectral analysis and the known compounds 2 − 5 were identified by comparison of their spectroscopic data with those reported in the literature. The cytotoxicity of all compounds was evaluated in a panel of five human cancer cell lines [NCI-H460 (non-small cell lung), MCF-7 (breast), SF-268 (CNS glioma), MIA Pa Ca-2 (pancreatic carcinoma), PC-3M (metastatic prostate cancer)] and normal human fibroblast (WI-38) cells, and only enniatins A (4) and B (5) were shown to have significant cytotoxic activity.
In our continuing search for potential anticancer agents from microorganisms inhabiting Sonoran desert plants [1] , an EtOAc extract derived from an endophytic strain of Fusarium acuminatum occurring in the root tissue of Larrea tritentata, exhibiting >90% inhibition of the cancer cell line NCI-H460 at a dose of 10 μg/mL, was selected for further investigation. Herein we report the bioactivity-guided fractionation of this extract resulting in the isolation of a new compound, 13α-hydroxylucilactaene (1) and four known metabolites, NG-391 (2), NG-393 (3), enniatins A (4), and B (5) , and evaluation of their cytotoxic activity in a panel of 5 cancer cell lines. Previous studies of soil-borne strains of F. acuminatum have resulted in the isolation of enniatins A, A2, B, B1, B2, B3 and B4 [2] , trichothecene mycotoxins [3] , and 2-pyrones [4] .
The isolate of F. acuminatum was cultured in potato dextrose broth (PDB) for 14 days, filtered and the filtrate was extracted with EtOAc. Fractionation of the cytotoxic EtOAc extract by solvent-solvent partitioning caused the activity to partition successfully into the 80% aqueous MeOH phase of n-hexane-80% aqueous MeOH, and then into the CHCl 3 phase of the CHCl 3 -50% aqueous MeOH partition. Further fractionation of the bioactive CHCl 3 fraction by size exclusion chromatography over Sephadex LH-20, followed by RP-18 and normal silica gel CC, and preparative TLC afforded compounds 1 -5. Compounds 2 and 3 were found to have mass, 1 H and 13 C NMR spectral data similar to those previously reported for NG-391 and NG-393 from Fusarium strain TF-0452 [6, 7] . However, it is noteworthy that the specific rotations was also different from the previously reported value of +23 o (c 0.5, MeOH) for NG-393 [6] . The remaining compounds encountered in F. acuminatum were identified as enniatin A (4) [2, 8] , and enniatin B (5) [2] .
Compounds 1 -5 were evaluated for in vitro inhibition of cell proliferation/survival using a panel of five cancer cell lines [NCI-H460 (non-small cell lung), MCF-7 (breast), SF-268 (CNS glioma), and MIA Pa Ca-2 (pancreatic carcinoma), PC-3M (metastatic prostate cancer)], and normal human fibroblast (WI-38) cells. Cells were treated with test compounds for 72 h in RPMI-1640 media supplemented with 10% fetal bovine serum and cell viability was evaluated by the MTT assay [9] . Of the compounds tested, only enniatins A (4) and B (5) were cytotoxic at low μM concentrations, but with no selectivity, and compounds 1 − 3 were found to be inactive up to 10 μM concentration ( Table 1) . 
Experimental
General: Melting points were determined on an Electrothermal melting point apparatus and are uncorrected. Optical rotations were measured with a JASCO Dip-370 polarimeter using either CHCl 3 or MeOH as solvent. UV spectra were recorded with a Shimadzu UV-1601 spectrophotometer using MeOH as solvent. IR spectra for KBr discs were recorded on a Shimadzu FTIR-8300 spectrometer. 1D and 2D NMR spectra were recorded in CDCl 3 using residual solvent as an internal standard with a Bruker DRX-500 instrument at 500 MHz for 1 H NMR and 125 MHz for 13 C NMR. The chemical shift values (δ) are given in parts per million (ppm), and the coupling constants are in Hz. Low resolution and high resolution MS were recorded on Shimadzu LCMS QP8000α and JEOL HX110A spectrometers, respectively.
Fungal isolation, identification and cultivation:
Roots of Larrea tritentata (DC.) Coville (creosote bush) obtained from South Mountain Park, Phoenix, Arizona, on April 19, 2002, was processed for the isolation of endophytic fungal strains, as described previously for the stem tissue 11 .The strain selected for further investigation was identified as Fusarium acuminatum, based on its morphological characteristics and partial LSU rRNA sequences compared to MicroSeq library (Microbial 1D, Newark, DE), and GenBank sequence database.
The culture is deposited at Arizona State University Biology Department and the Southwest Center for Natural Products Research and Commercialization of the University of Arizona microbial culture collection under the accession numbers LA-R1-R and CS-36-22, respectively. The strain was subcultured on PDA. To produce culture medium for isolation of secondary metabolites, the endophyte was cultured in potato dextrose broth (PDB; Difco, Plymouth, MN) in five 4 L shaker flasks at 120 RPM, each containing 2 L of the medium at 26 o C for 15 days.
Extraction and isolation:
The resulting fermentation broth (10 L) was filtered through Whatman No.1 filter paper and a layer of celite 545. The filtrate was extracted with EtOAc (3 x 3 L). The combined EtOAc extract was evaporated under reduced pressure to afford a yellow semisolid (1.0 g), which was partitioned between n-hexane and 80% aqueous MeOH. The 80% aqueous MeOH fraction was diluted to 50% aqueous MeOH by the addition of Size exclusion chromatography of fraction B (458.0 mg) on a column of Sephadex LH-20 (28 g), similar to the CHCl 3 fraction above, gave two sub-fractions B 1 (175.7 mg) and B 2 (66.9 mg). Column chromatography of sub-fraction B 1 (175.7 mg) on Lichroprep diol and elution with increasing amounts of CH 2 Cl 2 in n-hexane, followed by increasing amounts of MeOH in CH 2 Cl 2 afforded NG-393 (3) + (calcd for C 22 H 27 NO 7 Na, 440.1685).
Cytotoxicity bioassays:
The tetrazolium-based colorimetric assay (MTT assay) [9] was used for the in vitro evaluation of inhibition of proliferation of the human cancer cell lines, NCI-H460, MCF-7, SF-268, MIA Pa Ca-2, and PC-3M, and the normal human primary fibroblast (WI-38) cells, as previously reported [10] . All samples for assays were dissolved in DMSO. During bioassay-guided fractionation, activity of fractions was monitored using the NCI-H460 cell line.
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